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PROBLEM TO BE SOLVED: To reduce the necessity for 
the resistance of a -discrete element by disposing a 
controllable impedance arrangement within the 
input/output port of an integrated circuit by on chip. 
SOLUTION: A controllable impedance arrangement 110 
which is to be connected to an interface connected to 
an input/output buffer 105, and a communication line 
115 is included in adaptive input/output ports 100 and 
150. In this case, an interface 103 generally directs a 
conductive element, enabling the connection between 
the impedance arrangement 110 and the communication 
line 1 1 5. This controllable impedance arrangement 1 1 0 
has three switchable impedance elements 120, 125 and 
130 connected to respective corresponding sources VR, 
VP and VSS. Then, this controllable impedance 
arrangement 110 realizes the specified mutually different 
impedance to signals transmitted in their corresponding 
signal levels, and when receiving a data signal, it realizes 
a terminal impedance. 
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(57) [KM] 

[nan /y^MHiBSS (pcb) ±*>^**y 
[»»*«] *»P^ift*^ ^^eiimmhii 




1 

0 0, 1 5 0) tttSiSHRfy^ (10 1, 15 
1) fc*5i*T\ «HE5BJESAffl**-hdS, 
A^^7 7 (10 5) ; ftt* 
lWE'*5'7 7RtM>fc< £ fcZlo<0««l£Stt£ixfcfM 
^pT^^f-y^^Efi (110) ; r-T% 
mJiS^^t'-^^^SEMfiiiif^ (115) ^LTx 

wie»j«i "5i m-f > tr - ^ v * iBg a* % 
E««*4:^»ttfc*»+s^*-^*— * (10 

3) 

(14 0) iSr*r-t-S^.fcSr*«i:-raill*:**l*«w 

^^•sj^^^t 0 -^^^^^ (140 mmm^m 

1 2o^stits^>r yf^^^- (14 
0) t h-^<om^nMtm^^9—y^-' 

«r#» fc Sit #JgJS 2 JSfc:Ett<0ft«lH]&^ s> 

[et**5] wi^mmm^ yy^^^x , '>*< t 

t,2oO«HB^>fyf^^f-^>^S : f' (14 
0) **'>*< it — D^WISSaS^flfB^^^ — 

xh<Dm\zmm£tix&*), 

j >x—y>*m*<nm y^^ytwM\*xi&itgx&Si 



2) Wl 0- 1 4 5 2 1 7 

2 

yjis&titzm&izftm&mmkifo^ >9— 

[it** 7] miis^^ -/^te^tf-*^**^ 
m v^\zmm$friZ'<^\f-y>'xm*xhz>z. 

w t tw* k-tz>m*mm 2 *ke«<&**ibis^ * 

ofciift ft -^^^gif lT£ - 4: 1 

[at** 9 ] wisiift « t <D««sr*ai"S«ria-f > 

t t ( -0(Dft*^l*^CE«C^*®lHlK^^^ , (10 
1 , 15 1) ; &U\ 

WE^y^0>5 *><94>#< £ t-o^Alii*^- b (1 
0 0, 1 5 0) lc««*tLfc, «TE*«Jil-EltSixfc 
4>*< fc fc — 3^ftS»«fcE» (115) ; *m-TZ>^ 

[0 0 0 1 ] 

[0002] 

ti, m^^te*?- ?yT$x<D7*~- 9 z>Mi$<vm]fc 
\z x z> mmvm x *m z> mm^- 9 eauc &m t <* ti 
??->'y&m*m%LTz>zk&-zimx$>z>o 

frh^^v^^^ (MOSFET) f*. S^lGlT^h^ 

p) s ^>-^>f v^ia^> R^yv-hiaKSffi (pc 

B) i:»*Sftfc«*o4*EII*o!6*»tlf^«*S 
[0 0 0 3] »flfi«tt^K»tt. ii^^ ^5/^OtB*K 

50 7>T '«D&< (Dhmm&f^*^ 



(3) 



10-145217 



^$|^^M-r 5 J: 9 Pffl&fSf&te, T. J. Gabara, "Ground 
Bounce Control in CMOS Integrated Circuits", Dige 
st of Technical Papers-IEEE InternationalSolid-Sta 
te Circuits Conference, pp. 88-89 (1988) lCj!A >tti £ tl 

[0004] ^^*g^stc^5ix^7 i A^^5v^T^i, site 10 
8?^e> i o^y ©tv^^Hf^Sv^BMn^JHcfto-c 

-rs 0 £ coj: 5ftJt«w**ftttffifi*Bf*, a 

(H STL) W^y^h7>">^n^y^ (GT 
[0 0 0 5] ^fbiC, S^lOOMfyHa^fiV^f 

j») »ffi#fflV>lb*VCtTV>3 0 Z.tlb<0*sx7Mz.& 
<0g«ffl*«EIK<z> A*'* y7r fcffiS Lf^ffiBI- b 

^ffifi, H. B. Bakoglu, Circuits, Interconnections, a 
nd Packaging for VLSI, Ch. 6, pp. 226-273 (Addison-We 
sley Publishing Co. 1990) \Z X 9 fiMHKIEifc £ tlT V * 

So 

[0 0 0 6] 



[0 0 0 7] ioT, PCBiOf^^ y — 
[0 0 0 8] 

— ^^^iB«Sr^V^y^*aiHl»OAad**— hrt 
tdgagi- 6 w £ J: o T iSTOT &> SirV^^JLl-S 

Hm-t-So vt- ^^^iBSSr^y^Ata** 

[0 0 0 9] i Offaa^^tf. 

»«ESixTv^safSitft, A*^y7r2it/AtH** 
Ji'<y?T" -93:Ki{-J4, *SHsllSlc*|- 

u^<^ * * 6 * S *> ^ v ^ te&f£ i W S 
^iU^L-CV^So aK— h*A**— b 



•• II 

5 

sum 

[0010] *&wn, m^&teffim&mmtvo¥m& 

(CMOS) , ^ V y ? (ECL) , h7 

v>;/^ (TTL) , tf-ls? 
h7>^P^^ (GTL) % ^mffiH»JS*I (L 
VDS) , »BU*5 V*m&**Sv9 (PECL) RXt 
B5i£ s<u*Jy 9 (H STL) §(OgEff^S¥ 

«r*tp*;i«ai«*Jpfcaofc^ v ynmit km it t># 

[0 0 1 1 ] ^M^S-t^fi&^tSX^J***, ^ 
[0 0 12] 

[0013] AWA^-bm #3skk«5^ >-t o - 

{CUT, *«HK:ff£fMPi7fB'f y^^^^Bitt, 
A*^y7rTf f -^flr#«:S6fS-*-4»-&lctt. ABA 

ft-t% »«8-f ^tr— ^^^*ltmi-So *Wtt»«-J3v^ 
•cfi, " A^<y7r" t^^ommn, — utwictt, * 

aiilBKSsti-aA^fS^SrtttUi-*^^^. [HISSES 

[0 0 14] **W^«5»||*PW*B^>'tf— ^^^E« 

I2gtt, «*.fi«*?B»4r<B:«t>L<«:«J«0*Srfi« 
*u*»-frfc*>6o wOfc^l^, Jt«W h**# 

s-c% fri£9ffim*7v vmhjks« (pcb) fos 

— /i" (MCM) ^Ov'^r^S 
[0 0 15] **?Bi-SeoT«WlHlB<OAm^75K— 
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6 

[0 0 16] mSl^lst^ftVJKD— HJ£W-fi£oT3i 

70 SSI h 7 (HSTL) iC^ofc^3fc^ 

ffi&&, ^T^ttl2l2m ? ll2^||iSLTfBaSStuSo 
HSTLHI*Pl*, w Sj|F7^o^^ (HST 

<5< 1. 5 Vtfl*>'*3':7rflt8KfllJ£" ^ Electronic Ind 
ustries Association, EIA/JEDEC^ip 8 - 6 (19 9 5 

wo#B83:i»-c*>4o lain. 

iifB«**a&Ui-s. 1 o teSgr 

(c^m-rso 

[ooi7] tesiftttett 2 ^-^sihib i <^a^ 

«U WSl*«EI»l2tt, »1*«@B10©IUAK 
7^1 4S:fB-*aifiIBicoA*^y7r 5lc»ttL 
TV>S 0 S?)^ «E*«E«l2avi 2tt, **xe*x 

y7r5Xt;i5Rt;ffi*K7^^4Xt;i4tt, 20 
(DftK&Wtmm 2 Xtf 12H UfcftffilHlB 1 RXf 1 0 

[ooi8] MiStse«2^i 2c7)^tt^r>-t o — 

6 1 6 Ztl?tlAX'< y 7 T 5 Sl^ 1 5 Oifif^ 
T% 0. 7 5 V«jR^»bT»3tt*iX-CV^ 0 ^flSSSt 
6W1 6tt, A*/<y77 5SV1 5 teSlft2XU 5 
l 2 tolBO»«^fc»tS^ii«tt^J:oT9l#e-* 

^ 4 1 4 <7)«-><r tCtt, *lX-e*teaS* 2 XTJ 5 1 2 K 
» LTgt $ tlit 2 OCDffifit 7 St; 8 i*fJE1"5*^ y 
f 1 7Xtfl8i5t*iltV^o ^>fyf 17&tfl8 

$nTv^So »fii7&t5 8<D«-^tt, ea6»2&vi 2 

[0 0 19] SIB8^>»^*3U^Ttt, S/^l 7 Rt/ 

18ti. aifffDATAm^fftDATA^ 



7 

-T*5ct*l. 125Vfe5^iO. 3 7 5 VCD{f-^3r** 
j£t5gM2Wi2±l:4^n o f&SifcSVNte 

^ P = v 2 /R= 7 5V) V (2Z 0 ) wtfco 
T, 2 Slf 1 2 y t-^y ^ Z 5 0 

[0 0 2 0] ^mss 1 St/ 1 0 Ofg-ST/fg-Am^ 

hm<nv£*&ffiiz&z> h s t L^fttssg^iasi 

^3^12X1/1 2<D{Xt>V \Z£ V ^>s<? htem~(DB 

fc'-^^^LTV^^Ktel 1 . 2mW, 

f^, 0 g]lSl/Ig]2^^oft5^-r^^1^0^- : f, CTx 

*SIeJ& 1 Rlf 1 0 OAta*^- h 2 0 2 2 H 

[0 0 2 1 ] AMfitf— b 2 0M2 2«\ Ell \Z.7fc L 
tzAtJy<yyr 5M1 5 ^fcti^ K7^/MWl 4 <D 

jg££txT^6 0 L^Lft^6, gfi;7M8 te, Z 0 / 
2(c*f/£1-£-< ^b°— ^>-*, -r^^^H 1 C^tt¥ 

tf— b 2 0&Xf2 2<Dfiimzte\,^Xfc&M2' t 
1M1 0 ^ttS^fr^ft^*^ :y^l 7W1 8 CD 

m i o*-*-^iagtc*3v>x{f^^2iwi-5^^ 

1^-^)1. 12 5VM0. 3 7 5Vi:^5MlM 
iiSOlf^-cou^/^^m^-r^^^^, Afcti^#-b2 
0M2 2 \C&rtZ>m.ifL7RXf8<D'< 

E«fc*3ttaiH*«*tt, P=V 2 /R= (• 7 5V) 2 

/z 0 w, r^^^e^i»2' co^tt-r vf-^^^z 
hi o*— *-iS]iaino»-&^2ffiF-cfcSo 

[0 0 2 3] CtUCfcfLT, *JBWO-**«^«5* 
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^ — h «*_tfHl ^*bfc«6*Stlf^«5¥— * 

jtw^wsw-at/iB-iiwiaKi oist;i5icoi 

j£Atib*J#— M0 OSl^l 5 0^d3tC7FLTfo^)o 
[0 0 2 4] i3I^Lt, Oiifg»l 1 S^r^L 

tzmm&m^ztzibicmfcA&titf- h 1 o omi 

T-y^AK iI#cfc9^<Of&OAffi;^~h£^L-C^ 
M*. «x.tfH2»J:«LTfc5 J: 5*fl6*a*K 

«5au*#— h^t<Dr$xmitm^&&%:it-tZ)^k 
h^mx3bz> 0 mmiBi&i o uyi 5 1# % ey*.!*^ 

i>0 [0 0 2 5] ig/^AHb^^— M0 0W1 5 OKU 

Xti^yVr 105, Xtftifilfti 1 5 KS&tt^ftfc^ 

v*-^-;* 1 0 3\zmm£tix^z>. ®*fti 10c 

J: o "C ffl £ frfc ©H ©WAP »rt&>f ^ If- ^ v * EC** 
1 0 3ii, ^V^IfiBl 1 0 tiifSJftl 15^: 

5o -f 10 3lt &JRBaift-efc9 , Sic 

ztitzm+i 1 otiifsifti 1 5i©nic«*»*^^ 
^ flMfti 1 5»*. ^tt-r>b o -y^^zo^^-t-^e^ 

B. Gunning et al. , "A CMOS Low-Voltage-Swing Transm 
ission-Line Transceiver", Digest of TechnicalPaper 
s-IEEE International Solid-State Circuits Conferen 
40 ce, pp. 58-59(1992) K J: «9 I¥*ffl(-I2^ ^ tt"C V^^> e 

[0026] fflW^il>f yt-y^Kii 10(1 # 

f: 3 oO^>{ ^ V t '-^^1^ 12 0, 12 

120, 125, ar; noit , *nc-r ^ 

5^ 2 0, 1 2 5, St^l 3 011 ^ bt-> ***tJCfijRi: 



9 

^y^-7x-7. i 0 3 iOPfl&ME&K-ra- t&X 

[0 0 2 7] iot, #/r(D7^yf Pli^yf-^ 
2 0, 1 2 5W130I1 ^^^f 145C 

*-H0 0i:»t6«H»«tAl, A2&tfA 
3 £ h 1 5 0 5*J»« *A 4 , A 5 RXfA 6 

[0 0 2 8] 2 0. 

1 2 5M1 3 O^fflVNfe^S^COftfe^mttlHlKiBfi 

^OttJHA^gf^T-rS^S^fF^S, 1 9 4, 7 6 5 
f|5, 2 4 3, 2 2 9^1/5, 2 9 8, 8 0 0§ 

tr— ^V^*^Ptt. 3f^O^-Y s/^bTIB^ ^t: 0 -^^^ 

^5rit)^JiT^5 0 [21 3 LfcEfiKfiGo fcH s 
TLfflff KMLTte, ^fyt^y^Sf 14 0ft # 
iifSMl l 5<E>*5M4>f yyxZolzMfc*tZ> 

[0 0 2 9] «jRV P &Wss^«toT«»*tt5«lE 

fy/lO 1M1 5 1 (D^C y^^m^ 1 2 0, 

i 2 5&tM 3 oicatL-c/fj^ns-r yt-yy^f 
\zm<5\<^xm$i£tiz>o srmwvss^-ttt^n^^y 

7*1 0 lRtfl 5 1 Wy^8«(IM5:i fc*J 
lJ:*»*to-e*»t*tliftbftv> D ^oT, IB— XV» 

-ft^u^/utD^n-en^^tLTAA^y^r io5o 

^X7n7S^>- y >^£igtt£ (v R - 
v ss ) (Vp-Vss) /2 fc*L<fcSJ: 

[0 0 3 0] El3^^UfcJlttefi?y^*5V>T, -f^tf-^ 
^*3i^l 2 0, 1 2 5M1 3 OtfafMIl i 5(D$f 

LTJstK ^o. mffi (Vr-Vss) * s S5««Jlci (V P - 



(6) fSM^l 0-145217 
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V S s) /2»d*LV^»*Ktt, #-H0 0j)SVMil 
5 0»c±oTii«lfci l 5±lc£/fcSii5a««*«:. 

0. 7 5 (Vp-Vss) &£VM3:0. 2 5 (V P -V S s) 
Sr*Pt-3o «toT, h 1 OOfcSlMSl 5 

0tfHSTL*i«;:t£5»*»£«:. S:afmBEVp-Vss 
= 1. 5 VSrfflV***:. JR-&tfJBZlft*U^<^fc it 
^rtt^ttl. 125VM0. 3 7 5 VdS£j£$jT,5o 
Cnbll 0 1 St^i 2 L/ctS*af C«6 H S T 
LE«Kl*SV*-CJBV*&;h/CV^ i><o{cttffc1-% 0 
10 [0 0 3 1] lll&Ofbft^&^Tte. atf— M 0 0$>5 

v*tti 5 of*. ^yt-^y^if i 2 0S:fiH4 

ffcLoo-Y^tr— ^^^^l 2 5&tfl 3 O&^fSte 

-hlO 0&>£VM£l 5 0f2, ^ yt'- 1 2 
5 ^Stifb boo-T ^b'—^^X^T- 1 2 0£.tfl 3 0 

h 1 0 OfcSVMii 5 Ott, -f^tr— 3 0 
itf ^ttloo^yt-^y^ifl 2 OXtM 2 5 5: 

[0 0 3 2] iot, M 0 O^iifffg-f-Sr^- h 
1 5 0— SHt-t-S^Alca. M 5 OtiA^IEg^r 
&5 J: 9 JcK5£*tt, MOO tt*tJS"t*Sii««-5- 

fg^u^yH&{lEet-R3t£;h,5- tM8ffc5« PI 
aK— h 1 0 0 3fiSA^E«Sr»5 £ SI-RJESit* 
M 5 0^#Cf5IfHf^i§r^- h 1 0 0£alcj£ 

30 mi" 5 ft KffS-ff # u^H^fiEfi fe 5 v ^ - «# 
u^<yuiS«E«^R^SixSCi: t^IfiB-CfcSo El 3 
^LfcAtti*^-hEt«> P = V 2 /R= (Vr- 
V SS ) 2 /2Z 0 i:V^l^^ift5o ^T, V R - 
V S s=0. 7 5 VtV>5«ffiSr«»1"4««*#l-. 5 
0 QO#tt^ Z/t^-y^cOiiff »^ttSt5H S T 

Bi2^*Lfc«e*a[WJc«5^*ieiE 

^6? [0 0 3 3] f^/lOl RXfi 15 1(t aft iS-^r(Om 
tHS:BB*&b J: 5 4: L-CVN-S^^ffl^^A^EBSr^S 

>fyr-^#, f^io iRtfi 5 1 fcfigijc:, ^ 
ti^tto^^^afsifti 1 5 & frLfzmimm j %-*&m 
■f fc 6 v * iism-r 5 co & ^> c 1 1 ^rtgT*fe 5 . 

^ibt^ #-M0 0^15 0(t *^*fflSt-*3V>X 

fi#^o-< >-b°— ^:/*fii:Rtf®j£MVp- vss^^© 

5<? tij >>\?-y^*m*&z*nmm!Em**ftwiz'is£^x 
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[0 0 3 4] H3tc*LfcE«i:*K»^Wl-©«tBS: 

^titf, B4te»Lfcl*lfc«Hu E3te^L*:2li60iJte 
:^T^6ixT^f;:3oc>^2jgVp, V R &TJ* Vss<E>tt 
fc> 19 \Z 2 OOS8lVpXt^Vssi-S^V>Ti(lf^-rS ^ £ 

TV^o fclX-tf, A^5/77l0 5, 
* 1 0 3Xt^ii«j»l 1 5Tfc6c B4 te*5^Tte, * 
n-t^o*wiiiK^ ^201 RXf 2 5 1 60 Atti^gag 
2 0 0M2 5 0ii, ^y^-7x-^103CJ;ot 
#tt-0-t: 0 — ^>-^Z 0 4r#i'^iiffj|ft 1 1 5teSJtt£ 
*l-0>5 0 ffMWpTtB-f >-t°-y^^iSB2 l Ote, > 
^-7x-7 10 3 bXt>'*y7T 10 5 htr^ti^ti 
(OtK— h 2 0 0RTf2 5 0 te*3^-CSMft LTV^o 

[0035] *jfflj^r«g-r > f—y^xmm 21011 * 
tifji2Box^ y^m<< >-¥—y>-xm*i 2 oa 

1/125, JttM 3 OMl 3 5S:#LT^6o 1 
2 0Ml2 5ft sO? — -?^ — *! 0 3 bMm\B}& 

mm^, m^i 3 o»r;i 3 5*2, 4^5—7*. 

-^103 bmsm^y^^ 0 1 ©JBz:«KVssfc<B 
JEtt, ^y^2 0 1 t-j:oraifi*n^m^9f^s 

f y7 > 2 0 1iaotiai^^5f- 

■vsssWMMa**- ^20iWy ^rt«««tt-e*> 
[0036] ^^r *r«B>r ^t°-y>^m^i 2 0, 

12 5, 13 O&tM 3 5 te-O-tf— ^^St^f- 1 4 0 

0 3 t<omx^ yv^fcSVMiUKW^MlelKS: 
Mt^r<b(cj:oX, i3lC/Ttyb$^l 2 0, 12 
5M1 3 0 t*®«J^|^^(D*S;-C«fB"r5o ^-f* 

j-fsm^ ^v-y^xm* 1 2 0, 125, uow 

T-1 2 0, 1 2 5XV1 3 OJdB8ilL-cmS6$tt-CV^ 

^co^^^t^^c (2i4coiaeic^oycHSTLiiff ten 

[0 0 3 7] (RHlpflH§-B 1, B 2, B 3. RVB 4 f*, 

3MSI3&2 0 1 (E>*>r y^m* y^^i^i 2 
0, 12 5, 13 0Ml3 5^ttl^9]it5 o H 
«te, ©JWff-§-B5, B6, B7, at/B8Ji, ftffllH] 



(7) 1$i¥l 0- 1 4 5 2 1 7 

12 

sg2 5 i o*>f y^m-f y^^m+i 2 0, 1 

2 5, i 3 o&tfi 3 5OS{4{fc£ftJPi-£ 0 

[0 0 3 8] H^f&mc^Tte, ilM»**tfc«»© 
SfSSrH^-t-SaW-C, h 2 0 0&6VM3 2 5 Ote 

2 0M1 3 0**?Sttffc;«S*U 

yv-*^ i 2 sst;i 3 5 3ds^ffitt{t*tt4o *>sv* 

te N ^yt-yy^Sfi 2 5&tfi 3 5asfiH4{fcSix 

T-f^t 0 — ^^^.^^-1 2 0 2tt5l 3 OdS^FSttftSiX 
70 5C£te<£oT, A^iagas«j£$*v5p £<bte, 

h 2 0 0 &5VM2 2 5 0£*, 4 yd—y^^rni- 12 0 
Rtf 1 2 5^\±it\^X4^^-y^^m^l 3 O&tf 

1 3 5*7fife&<k1-Z>Z b\z£oX9S-mi6 U^/HEft 

*dsa&«s*LSo matte, #-h2oofe^v^2so 

as, ^>fc°-y^^^^l 3 0M1 3 5£rSf£{fcLT 

^fyt-^y^i 2 ostfi 2 5 ;i 
t Id i oT^-^lf i^HBB £B< S J: 5 te*J* S tu, 

20 t^~{f -^l^/Wl El 4 tC^rUfc^— h 2 0 0&I5 2 

5 o<Dffi«0]te£<5v^*5 9, -tn-tixiKxr/fiffi-s- ^ 

[0 0 3 9] J: tJB^fflteJfi^ixtf, #-h 2 0 0^5)# 

- h 2 5 o^te^-m^^^4r^i"^iifift#*^tti 

-TSKUCte, tf— h 2 5 0 f4A*K««:Bl5 «t 5 te*/S 
S*t, h 2 0 0tt«— W</uE«Sr»5«fc 5 te 
ffiJSg^n^o ^^OSSm, h 2 5 Ote*5*tSiifflMft2 

5 o ±<£>iifsff -i-fi 0 . 7 5 VpCDMrnz^-tZ - <5r te 
W«te, h 2 0 0^^-^ff u^/VffiBSrfe 
J(9 S^tefi, 0 . 2 5 VpOilff h 2 5 0 te 

mtb^o W«te, a«ft#**-b 2 5 0^fe#-h2 
0 0 56te3&« S4xS»-frtett, 7K-h 2 0 0fiA*EB 

&mz>£?\zffij&£ti, h 2 5 o te^-rtifrtD&in 

te*3tt6»flM*l 1 5±oafB«-^tt, #-h 2 5 0# 
*— fc 5 ^ fi^Zl^m ux;ufii 3:1x5 J: 5 te*^, $ tt 
^»^tel*. -t*X-Pix0. 7 5 VpfcSV^ttO. 2 5V P 

[0 04 0] ctoT, ^-F 2 0 0W2 5 0^HST 

T^m^^tixm-Rrim^it^^^'tti^tii . i 

25VSt/0. 3 7 5Vi45, rtibll BIlRt/H 

2 l:/TUfctt*S[*i:«5 H S T LEt, &t^EI3te^ 

£ibtC, IgI4(D^^S0iJte^V^TIi, [g!3te^Ufc 

T, 2o<D««teS<5v^TH«0«ffiS:limUTV^. 
L^L*^fo> 2o^ttKLa»fflv^MEHte*3i^T 
fi, B3C/Tltfe5 3oO©jS*JlV>Si£fitlttSL 
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*StlH]S§2 0 1 &£VM±2 5 1 fc*5l^Tifi»$*t5«* 
|:B8LTP = v 2 /R= (Vp-Vss) 2 /2Z 0 + (v P 

-V S s) 2 /Z 0 = (5. 6 + 11. 2) mW= 16. 8 

[0041] |g4^c^L^ll^fi0y^c*^v^T^i2o(Dsas 
K^^EBK^TfyjasixSo f+s-i-tttf, H3ic 

*Lfc**«M:, £0£<©tt«o»£AttJ*#- I** 

[0 0 4 2] *»Wfc«5*JtPRrtt^^tf— y>^E« 
&IC»J(D||160IJ3 0 0iSH5lil*L-C*>a. 1SI3 
OOlj:, HSTL^7^I I I fo5^(5GT Lg*^V> 

E I A/ J EDECS*8 - 6 .S. ^"Gunning Transceiv 
er Logic (GTL) -Low-Level, High-Speed Interface St 
andard for Digital Integrated Circuits", Electroni 
cs Industries Association, E I A/ J EDEC^? 

mm 



(S) 0-145217 

14 

8- 3 (1 9 9 3¥llfl) \ZX 9ttm\z.ft&2tlX^ 
tt, IES3 0 0<7M — — * 3 0 1 fc»8E£ixT 

f4, |23^tJ ? lgl4CD-l'^^ — — ^ 1 0 3iC»^LT 

[0 0 4 3] IEfi3 0 0(i N 3 0<Dffl$}{§-%r I /O > D 
ATA, atfTYPEI^iotflJlPSftSo I 
/Of*. Kg 3 0 0^A^fc5VMittJ^EBOV>Ttt75> 

TAIl gag 3 0 0^^-fe^VM^m-m-^t^<yKOV> 

E«-e»^s»'&^tt, wfitTYPEit i^tH^ 

JxSiifSfS-5-^HSTL^9^ I I I7*^yhJi»G 
[311 ] 





I/O 


DATA 


TYPE 


* c i ) 


A # 


t am 


H S T L 

7 # — V */ h 
T &ttJ 


fi ( o ) 




am 


G T L 7 * - 

v xf h -c s ai 



[0 0 4 4] lag 3 0 0K*5^T, »J»«# I 40 
>fy^-^ 3 0 5 tm-Rlfm-fc^- h3 10M 
3 l 5<z>JB-«y«iA*4:»!:«»&S*tSo JB-XWJB-e 
igy- h 3 1 0&tf3 1 5^MLTf*, SJLTT?l¥»KiB 
afe£*L* 0 # 3 0 5 hi, £i§y— h 3 

l 0M3 i 5<D»— fW^^I^JA*^^:»Jtt*i^•rv^5 0 fflffl 
BtDATASOTYPEtt, ^tlf tl^I^ h 3 1 
0RXI3 1 5 0fi#A*^««**bS. e*f^-b3 1 
0&t5 3 1 5(D{f#l±l^*iNAND>/— h 3 2 0 <D XJl 
RZfttfc-tZ h7^^ 3 2 5&tf3 3 0^g^£*l 



[0 0 4 5] NAND^-h 3 2 OOffl^JlW 
3 3 5l^»lttSiXT*5l9. >fy/^^3 3 5|j:b7^ 

^^ 3 4 0^M:»jK*ntv>5„ ^f^W3 0 

5f±, $ bfrVWsf 3 4 5fcS«£*VC*50, 

^ ^ 3 4 5 tt£ bCNORy- h 3 5 0 (D—Jj(D 

ATjtcSEggSttTv^o Wif^DATAI^ 
ff^ONORy- h 3 5 0 <7)^ZlA;ft~-<£>eii£rj!5££ 
t5>f^<-^?kt3 5 5^t)M$il5. NOR ^ b 
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3 5 o<omt)te h7 3 6 o<D?—y\^&wt£ft 

* 3 0 1 ^ftjBE*tLTV>So h7>^^ 3 6 0Oy- 

^ * ^»«itt-efca ma^ v ss t <d m $^tvn 

So 

[0 0 4 6] fiiy- h 3 1 0X15 3 1 5tt, zti^eti 
>^&*0>{S#HJ*^ei8i~5a>, fc £ infill* A* i 

ft^m^^PBisriis^-rso eM-Mi «*wr, n 
[oo4 7] sbt, h7>^^34oit -taxaw 

>t°— /y^z 0 l4> 0 3 XT5E1 4 Lfcilff ^ l 1 
5 ^ <z> ii ft m <D << v t: 0 - ? > x I c L T v >S 0 
[0 0 4 8] HW<a»m£*3^-Cf4, IB® 3 0 0 ^rA^ 

mmz.-rz>iztbiz.mw<s-% i /oa*i«{t# w<^te*>a 

let*, ^>v<— * 3 o 5 0>UAttffi«#i'^rt'fc:* 
9 * fiity— h 3 1 0X153 1 5 Sr?Fffij4{t-*-5o CO 
^FffittflSKcfc «K M»f|fDATARt;TYPEdSNA 
NDy-h 3 2 0^lL^<4^)o ^fy/<-^ 3 0 5^ 
(6{f ^l"<Jl'mJj<DtL#>\Z'( — ? 3 4 

3 6 OSr^FSttft-t-So h 9 > 9 3 6 0 #Tfittft 

ff-^U^/Uffl^Ifi, NAND^ — h 3 2 0 COfcB 

*«:««*t"</M;:U t^S*^ 9 3 3 5a*H 

If -g-U^uttiASrfefiRLT h 7 3 4 0 ^ffitt-ft 

£*lSo Stt{k;SiX^ F7^^ 3 4 Oiim^VoDQ 
£>f y^-7x-^ 3 0 1 irOPfllC-l' ^>-^ Zo 

^rUm-rSo A»Eli:*3»t5E13 0 0O 

*tfEKtt, ^ — y — x 3 0 1 bWt&Vx)\)Qh<o 

[0 0 4 9] gfig 3 0 0SriSftEltt"C»ffS**B»T 
*J»«* I /036S(g;fi^u-</H-*?S»^«-^ -< W< 
— * 3 0 5 0>ffl*ttH«#l'^W£ft0, fisSty— h 3 
1 0X15 3 1 S&m&itZtlZo -f^W3 0 5Oi( 



(9) HWl 0- 1 4 5 2 1 7 
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^FSttib^-^So esy- h 3 i oxt5 3 i s&m&it 

V*7>*J*9 3 4 0*^SttflS*iX, EI6lc:*L 
tGTL K9-f ^4 0 OO^ffilHJK^airl^^^lHlI^^ 

KfeS®^^ Ef 3 0 0liHSTL^7^I I I K 

-5§-D A T A u-^fc S v >tefg;{f U^/Kd fe S 

19-rSo HSTL^y^l I I K9-f ^i: UTiBS^tt 
fc4§-&tf>K«3 0 0 <0*MBEIKSa.tt, l2 7tc^LTfc 

So 

[0 0 5 0] H6^*3V^TI4, GTLK5>f^*I*a 

4 0 011 ffl^Hf f D A T A ^ gff f u-<;H: $) 5 f ^ k 

U flUMWfB ^"D AT A&MfS^r f^MC*) S Wi&\Z ft, 
20 Btrao-^IBSrBBBIB^-rS. *M*l/OJtfTY 

IE® 3 OOCiotGTL Ky-Y^ffig^lia^^Se 
[0 0 5 1 ] HI 5 tC*5V>T, fflttff I /O^TYP 
E j&S^tb^tUBfS* U"</WXt5ii5ff # U^/HE fe 
t-«, Et3 0 0^@7l:^UtHSTL^7^I I I 
K7>f^i: ttiigt^o H7te*5V^T, ^ttlHlKS^ 

5 0 0ft UStDmaiVDDQ^^^^^^^ - ^ 3 0 ! 

(O ffi \c IE Jij jc»JK $ tilt << >- tr - y ^ ^ Z 0 X 15^ - 
5 1 OSrtttV^o ^5 0 011 £Jb^ 

30 4 s'?—?^—* 301 ^«asvssfc^w^K^i^»<* 
£*Lfc>r vt- y^^5R^zo/3at5iB— ^-r ^^5 

2 0^^-L-CV^So #l»ft#DATAI4, ^Offi^^tt 
(ffDATAIl ^(Ofit^^rtL^tb^f^U^/^fcSV^ 
[0 0 5 2] ^o-C, §I0iS$3|5 0 Of*. iy^- 

510 SrWdLT-r ^tr— zo^^-r-t— 

z 0 /3 2lt5«»Vss^««"*'*ci:*cJ:9, -O'^- 
7^-^ 3 0 lXt5»JC-rSiifB«l-(B:«*^^^« 
^^r^W-rSo Bl*^, §ffilEl8$S5 0 0lt **f * 
^•5 1 O^Ht-bT-Ot: ,, — y>'^Zo^^:a^VDDQ<i:il 
ft a i O m {^^^ loo7^ 52 0^BSI-UT^ > 

ft»^ifii«*^^"efS**iSa-f-6a [U 6X1512 7 K: 

*3v^r^ffi[H]^4 o oxt55 oot i^xm^^titzm s 

WE13 0 0W«»a*lt GTLfcSV^HSTL^ 
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&{ZlS\,^Xi>. 5 0%O7a-f^t^^^l 7mW 
[0 0 5 3] SA±<DmAlZ. *38«<0-**«KH'*-5 

AfflA^-Mt mz.}*nffim&mmtvo*mte (cm 

OS) , x^y^A.y^/UKo^y* (ECL) , h7 
h7^^o^^ (TTL) s jtfltflEM 
»JKM (LVDS) , at?Ii$y^*y^KPyy 
* (PECL) *Offico«lpfctS5fS*S:ag(I"*-5^ 

[0 0 5 4] 

[la i ] «*a«^«s*-*rejaflri«^*«iiii6^ 

[0 2 ] asettW^Wa^ffiliaWW^ifcttlllK^y 

IB 4 ] in 3 tc^ ufc*ttia»^ * 7mm<o»i<oni& 

[El 5 ] El 3 &t>*El 4 ^*5^TfflV> 

[16] m 5 lc» LfciB«<7>»^0»fflilHlKS:*i- 
[0 7] B 5 fclff LfcE«©»fWO»«HI&*:«i- 

[«F**>IMn 

1 ^-ft^lHlSS 

2 ttssMftett 



(10) «PBB¥l 0- 1 4 5 2 1 7 
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2 ' ttEfflREft 

4 ffi*K7^/< 

5 A^y7r 

6 fettj&ft 
7, 8 Jggt 

1 0 #-£M»|eJ& 

i 2 tssigMREis 

14 ffi*K9-f'« 

1 5 Af)'<y7 7 
10 1 6 Jf&ffiSSi 

17,18 y*" 

2 0. 2 2 AtttfJ#— h 
100 SUEAttl*#-h 

i o i m-mm\Bi& 

10 3 -T >-^ — ^ 
105 A*/<y7r 
110 -f ^l^EH 

115 amii 

1 2 0, 1 2 5, 1 3 0. 1 3 5 ^^y^lE^yf 

140 4 y^^m^- 

14 5 ^^-7f 

150 mfcAmjj#-h 

1 5 1 fg~Mmm& 

2 0 0 igJ^Affl^tf-h 

2 o i m-mm^m 
210 #v*eii 

-2 5 0 *£Atttfj#-b 

2 5 i m~Mm\B\& 

30 300 ffujp-pjfg^ yb-^y^Ei 

3 0 1 -< — !7^ — * 
3 0 5 >f>v<— # 

3 10, 315 fcMtf— V 

3 2 0 NAND^- h 

3 2 5, 3 3 0 h7^^^ 

3 3 5 -Y # 
3 4 0 h^Vv^^ 

3 4 5 -< ? 

3 5 0 NOR^- h 
40 3 5 5 ^ 

3 6 0 by 

4 0 0 «HiffilE]& 

5 0 0 ^ffilHlSS 
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